Abstract: Electricity generation from wind energy is more than 100 years old. Windfarms represent a significant source of electricity today. Their size and power continually increase, their operating performances are improved, as well as the characteristics of the connection and operation in the net, the offshore market is being developed and so on. There are various estimates, based on specific goals and possibilities that suggest their more significant role in the future. However, to achieve these goals it is necessary to provide a number of assumptions. This paper reviews the current state of and prospects for electricity generation from wind farms in the world with some of their specific features.
INTRODUCTION
The first attempts at generation of electrical energy from wind date back to the end of 19 th and beginning of 20 th century (James Blyth, Scotland, Charles F. Brush, Cleveland, USA, Poul la Cour, Denmark, etc.).
This was followed by a long time period with a huge number of different construction designs of water turbines. Amongst others, it was noted that in 1940 in Vermont (USA) air-profile blades were introduced in the construction of wind turbines (Smith-Puntam).
Big energy crises in 1970s placed the wind turbines more in the spotlight. A period with different construction solutions (single-blade, doubleblade, three-bladed, horizontal, vertical and other wind turbines) ensued. An aspiration was toward big dimensions and powers. Some of those solutions were more, other were less successful. Some of them were very expensive. In any case, the construction technology did not sufficiently go hand in hand with the constructive elements design.
EU was the first one to recognise the possibilities and the importance of renewable energy sources, the energy of the wind among them. Thus, EU was the first to set its goals in mid 1990s. Until now, these goals have been fulfilled every time by the set deadlines. On the other hand, the goals set at the beginning of the new millennium, [1] , have been a subject of intensive discussions for a number of years already.
Wind farms have seen their extreme growth and development since the signing of the Kyoto protocol (1997). In some countries and/or their parts this growth is comparable even with the development of mobile telephony, Figure 1 .
At that time, Denmark set up an example of its own. One can say that Denmark found itself "at the right time at the right place". So, even today Danish companies are the biggest producers of wind turbines in the world. As an example, 21% of the electric energy supply in Denmark comes from the energy of the wind (in January 2007, 38% or, according to the information from the system operator web site, in the morning of 13 September 2011, the wind turbines in Denmark generated 64% of total electric energy production).
Amond other countries, one should especially mention Germany, which, in 2008 had the biggest number of installed capacities in the world. Namely, in these countries, the space resources for installing the wind parks are almost completely exhausted. They are setting their future goals on the basis of repowering and opening of offshore markets. There are 20 countries in the world already, of which in Europe as many as 14 countries, with more than 1 000 MW of installed capacities. Five years ago this was 13 countries, of which 8 in Europe. As far as Europe is concerned, Germany and Spain have more than 50% of total installed capacities, [3] . In 2008, the biggest number of capacity was added in the wind energy for the first time in EU. 
Installed Wind Power in the World

Figure 1. Growth of installed capacities
Thanks to the "incredible" 16 500 MW added in 2010, a few years before the estimates were made, China took over the first position by installed capacities from the USA, and the USA took over that place from Germany in 2008. Also, China has considerable plans in the next period, [4, 5] . Table 1 shows the capacities in top 10 countries in the world (with most capacities), [6] . One can see from the table that Europe still has the most capacities installed (35.1% of top 10 countries).
Despite these, more than excellent total results, it is noteworthy that 7% less capacities (35 802 MW or € 47,3 billion) compared to the previous year were installed in 2010, which was the first time that less capacities were installed. This is explained by the influence of the global financial crisis, Figure 2 .
Of total capacities added in 2010, China installed 46.1%. Thus, China is advancing fast toward its goal: 100 GW by the year 2020 [4] . USA added 14.3% in the year 2010, which is almost a 50% decline compared to the previous year. They are followed by India 6.0% and Spain with 4.2%, with the same percentage as in Spain installed in Germany too. Also, in 2010 China became the world's largest producer of wind turbines.
Europe has also seen an increase of 50% of offshore markets. This is mainly related to UK, Denmark and Belgium, [3] . EU has set its goals for RES by 2020. Specific values have been set for each EU member country. As for the energy of the wind, the estimates and forecasts are both different and optimistic (180 GW − 230 GW). This implies crea-
tion of over 2 000 000 new jobs in this sector by 2020. These optimistic goals can be achieved by intensifying offshore markets and by opening offshore parks, the implementation of which is currently below expectations. Fig. 3 shows 20 countries that use the wind energy for electricity generation the most. As previously said, Denmark is in the first place, and is followed by other European countries (Portugal, Spain, Ireland, Germany, etc.), while the first nonEuropean country taking the tenth place is India. According to the diagram in Fig. 3 , and according to the other available data, if we analyse shares of production technologies for electricity production, the proportion of the use of wind energy in the world is 1.9%. 
TRENDS IN THE DEVELOPMENT OF THE INDUSTRY OF WIND TURBINES
With the development of technology, technical characteristics of wind turbines and wind parks have significantly improved.
In the past few years new equipment manufacturers have emerged in the market, they are mostly big multi-national companies (General Electric, Siemens, Mitsubishi, etc.), and due to these companies, together with the "old" companies, there has been an intensive improvement of wind turbines construction characteristics and their prices have decreased. As an illustration of that, Figure 4 shows a constant increase in size (rotor diameter and hub height) and the power of wind turbines during the period 1998. -2009, [7] .
According to the statistical data, the average installed power of an individual wind turbine in the year 2010 in Germany was 2,057 MW, [8] .
Special attention is nowadays paid to those elements of wind turbines that showed certain shortcomings during the previous period, i.e. transmission mechanisms, generators, blades, etc. The availability of the present wind turbines is 98%, the level of utilisation is constantly increased, as well as the Certainly, all this is thanks to the 20-year operational experience in this field.
Figure 4. Increase in rotor diameter and hub height
There is a huge number of wind turbine manufacturers in the world today. There are certainly both a lot of similarities and differences between them. A few years ago 70% of wind turbines in the world were produced by the European companies. As two typical representatives of this concept of the development of wind turbines, two companies specialised in that production have imposed themselves: Vestas and Enercon. A share of these companies in the world's production of wind turbines ranged from 28.4% and 13.4% in 2005, through 20.3% and 12.5% in 2007 to 17.8% and 9% in 2008, respectively, [9, 10, 11] . That "decrease" may first of all be explained by the expansion of RES market, i.e. of wind farms in the other areas in the world. Namely, it is indicative that the companies in those countries where big capacities are being installed have increased their share (e.g. in USA "GE Energy" to 16.7%, in China "Sinovel" to 4.5%).
PRICE AND COSTS
It is noteworthy here that it is very difficult to make a comparison between different technologies for generation of electricity, especially these from RES, and the "conventional" ones. Nevertheless, it can be concluded that the price of electricity generated from wind farms becomes more and more comparable with the price of electrical energy produced from "conventional" fossil fuels. However, the only case where they are completely comparable are the wind parks that are located at places with excellent wind characteristics. Fig. 5 shows average values of the price of electricity produced in wind farms during the period 1999-2009, [7] . As presented in the diagram in Fig.  5 , the data relate to a different number of projects (from 7 to 180) and different number of installed capacities (from 450 MW to 12 813 MW).
Due to the intensifying installation of wind farms and the use of state-of-the-art technology in the past few years, discussed above in this paper, at the beginning of 2006, the wind turbines got even more expensive, which, due to the big influence on the overall cost, also increased the cost of electricity produced in wind parks, Figure 5 .
It is difficult to make a realistic forecast of the movement of prices in the future period for the wind farms, as this involves many influencing factors; it is especially difficult to make their comparison with fossil fuels. However, there are a lot of such forecasts that are more than optimistic, [12−14] .
SPECIFIC FEATURES OF RESEARCH
Because of the need to install wind farms on complex terrains and in specific wind conditions, there is a requirement to have special research in these circumstances, and consequently, a special analysis of behaviour of the selected equipment in these conditions.
There is currently an intensive work underway on new construction designs. As one of the examples we can state a new offshore wind turbine of the Danish company "Vestas" V164 7 MW, that has a 164 m diameter rotor, which means that it has a size of over 21 000 m 2 (almost like three football fields), [15] . "Direct drive" wind turbines present another special example; their biggest manufacturer is German "Enercon". They have a number of advantages compared to conventional wind turbines (e.g.: fewer parts, easier maintenance, simpler installation, etc.), however, they have some drawbacks, too. Their program also includes the development of a prototype of machine of 6 MW with rotor diameter of 114 m and the rotational speed of 8-13 rpm, [16] .
One of the possible solutions that has been subject of intensive work in the past years is a shrouded wind turbine, in Fig 6 , that would be much more efficient than the present "conventional" water turbines.
Either way, it will certainly take a number of years before the new construction designs are put to commercial production. 6. CONCLUSION The wind energy has had very powerful development and this has been particularly the case in the past 20 years. From everything stated above and having analysed the development and the perspectives of wind energy technology, it is evident that the wind farms are becoming a significant source of production of electricity and that they also represent a significant contribution when it comes to meeting the obligations of the countries signatories of the Kyoto protocol on reduction of greenhouse gas emissions.
According to the estimates, we are yet to see the best of the wind energy. Further improvement of wind turbine production technology depends on a number of factors. Most important among them include an increase of market, which will further enable enhancement of knowledge and experiences in the field of using the wind energy for electricity E. Zlomušica, Status, perspectives and specific features of wind energy in 2011 Contemporary Materials (Renewable energy sources), II2 (2011) Page 144 of 144 generation, as well as inclusion of a larger number of specialised experts, scientific and other institutions into these interdisciplinary problems. The main challenges that are posed are decreasing the cost of wind turbine production and increasing their efficiency. Potentials and possibilities are one thing and accomplished results are another. One way or another, political support based on real potentials plays a very important role, which is not quite satisfactory at the moment.
Therefore, one may conclude that all the forecasts about the wind farms are realistic, although they differ in their values.
